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SIGNATURE INFORMATION

(67)  The present invention provides a method and
device for matching signatures on the basis of motion
signature information. A first signature and at least one
second signature that are to be matched are acquired,
where the first signature is generated on the basis of the
motion signature information corresponding thereto; and,
the first signature and the second signature are matched
on the basis of the motion signature information to ac-
quire a corresponding match result. The present inven-
tion matches the signatures on the basis of the motion
signature information corresponding to the signatures
that are to be matched, thus increasing the accuracy and
efficiency in signature matching, and enhancing user ex-
perience for the user.
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Description
Technical Field

[0001] The invention relates to the field of computer technology, especially a technology that matches signatures on
the basis of motion signature information.

Background

[0002] A motion signature generates on the basis of motion pattern, capturing motion pattern and generating corre-
sponding motion signature by MEMS or camera device, which can be used as a password or can match to verify the
device on the site detected by sensors. For example, motion signature can be used as the password to unlock or activate
devices like door control and payment device etc., which can also use the motion tracking code as the command code
of devices to send or receive information, execute and confirm function etc.

[0003] Therefore, how to improve the accuracy and efficiency of matching motion signatures has become the problem
needed to solve urgently in the field.

Summary

[0004] The present invention aims to provide a method and device for matching signatures on the basis of motion
signature information.

[0005] According to an aspect of the present invention, there is provided a method for matching signatures on the
basis of motion signature information, the method comprises following steps,

a. acquisition of the first signature and of the at least one second signature that are to be matched, where the first
signature is generated on the basis of the motion signature information corresponding thereto,

b. matching of the first signature and the second signature on the basis of the motion signature information to acquire
a corresponding match result. According to another aspect of the present invention, there is provided a matching
device for matching signatures on the basis of motion signature information, the device comprises following units,

[0006] The acquisition unit, acquisition of the first signature and of the at least one second signature that are to be
matched, where the first signature is generated on the basis of the motion signature information corresponding thereto,
[0007] The matching unit, matching of the first signature and the second signature on the basis of the motion signature
information for acquisition of the corresponding match result.

[0008] Compared with the prior art, the present invention matches the signatures on the basis of the motion signature
information corresponding to the signatures that are to be matched, thus increasing the accuracy and efficiency in
signature matching, and enhancing user experience for a user.

Brief Description of Figures

[0009] Other objects, signatures, and advantages of the present invention will become apparent upon consideration
of the following detailed description of non-limiting embodiments and the accompanying drawings.

FIG. 1 illustrates a device diagram of matching signatures on the basis of motion signature information according
to an aspect of the present invention.

FIG. 2 illustrates a device diagram of matching signatures on the basis of motion signature information according
to a preferred embodiment of the present invention.

FIG. 3 illustrates a method flow chart of matching signatures on the basis of motion signature information according
to another aspect of the present invention.

FIG. 4 illustrates a method flow chart of matching signatures on the basis of motion signature information according
to a preferred embodiment of the present invention.

[0010] The same or similar symbols in the drawings indicate the same or similar units.

Detailed Description of the Preferred Embodiment

[0011] With drawings show the following instructions to further elaborate the details of this invention.
[0012] FIG. 1illustrates a device diagram of matching signatures on the basis of motion signature information according
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to an aspect of the present invention. The matching device 1 includes the acquisition unit 101, the matching unit 102.
[0013] Here, the matching device 1 including but not limited to network device, or controlled device etc. that are to be
matched, if the matching device 1 is a network device, the matching device 1 acquires the first signature sent by the
first generation device and the at least one second signature sent by the second generation device then matches them,
if the matching device 1 is a controlled device that is to be matched, the matching device 1 acquires the at least one
second signature sent by remote device etc. matching device then matches the first signature on the basis of the motion
signature information. However, it is understood by those skilled in the art that the above matching device only by way
of example, other existing or potential matching device that applicable to this invention should belong to the scope of
protection of the invention by reference.

[0014] The acquisition unit 101 acquires the first signature and the at least one second signature that are to be matched,
where the first signature is generated on the basis of the motion signature information corresponding thereto. Specifically,
the mode of the acquisition unit 101 acquires the first signature including but not limited to,

1) acquisition of the first signature generated by the motion signature information on the basis of the motion image
captured by the image device by calling the image device of the matching device 1.
2) receiving of the first signature sent by the first generation device by WIFI, Bluetooth, Infrared, Internet etc. mode.

[0015] Here, the first signature is generated on the basis of the motion signature information corresponding thereto
by encoding methods such as Fourier shape descriptor method, geometric parameter method, shape invariant moment
method, rotation function method, wavelet descriptor method, etc. The mode of the acquisition unit 101 acquires the at
least one second signature including but not limited to,

1) receiving of the at least one second signature sent by the at least one second generation device or remote device
etc. by WIFI, Bluetooth, Infrared, Internet etc. mode.
2) selection of the at least one second signature randomly or sequentially in the signature list corresponds to the
matching device 1 on the basis of the first signature.

[0016] Here, if there are signatures of predetermined number or time period in the signature list, such as the signature
is the predetermined one or sent by the corresponding device. The signature list can be from the matching device 1 or
from the third party device connected with the matching device 1 through network.

[0017] Here, the at least one signature is acquired by MEMS sensor detection, or, the at least one first signature is
acquired by image device, wherein, the image detecting device as described including but not limited to two-dimensional
image device and three-dimensional image device etc.

[0018] For example, if the matching device 1 is a network device, the first generation device captures one motion
image through its image device, such as captures the motion image of the running second generation device and
generates the first signature on the basis of the motion signature information of the motion image, subsequently, the
first generation device sends the first signature to the matching device 1, the second generation device detects and
generates the corresponding second signature through its MEMS sensor, such as velocities, accelerations etc. sensors,
and sends the second signature to the matching device 1, the acquisition unit 101 of the matching device 1 acquires
the first signature and the second signature that are to be matched.

[0019] As another example, if the matching device 1 is a controlled device etc. that is to be matched, the second
generation device detects and generates the corresponding second signature through its MEMS sensor, such as ve-
locities, accelerations etc. sensors, and sends the second signature to the matching device 1, the acquisition unit 101
of the matching device 1 acquires the second signature and the motion image captured by calling the image device,
such as captures the motion image of the running second generation device and generates the first signature on the
basis of the motion signature information of the motion image, the acquisition unit 101 takes the generated first signature
and the received second signature as the first signature and the second signature that are to be matched.

[0020] However, it is understood by those skilled in the art that the above acquisition mode of the first signature and
the second signature only by way of example, other existing or potential acquisition mode of the first signature and the
second signature that applicable to this invention should belong to the scope of protection of the invention by reference.
[0021] The matching unit 102 matches the first signature and the second signature on the basis of the motion signature
information to acquire a corresponding match result. Specifically, the matching unit 102 matches the first signature and
the second signature on the basis of the motion signature information of the first signature like the image feature, the
image line segmentfeature, theimage closed contour etc. motion trajectory information as well as velocities, accelerations
and motion directions relative changes etc. motion trend information to acquire a corresponding match result. For example,
encodes the first signature on the basis of the corresponding motion trend information as 1233, the acquisition unit 101
acquires its first signature and the predetermined second signature in the matching device 1 as 1234, the matching unit
102 matches the first signature and the second signature accordingly, determines the two signatures not match. Pref-
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erably, the matching device 1 can also predetermine a tolerance, the two signatures can be determined as match within
the tolerance, otherwise not match. For example, if the predetermined second signature is 1234 and the first signature
is 1232, then not match, if the first signature is 1233, then match. However, it is understood by those skilled in the art
that the numbers here only by way of example, should not be considered as any limitation to the present invention.
[0022] As another example, when the second signature is generated on the basis of the motion signature information
corresponding thereto, the matching unit 102 matches the first signature and the second signature as described on the
basis of the motion signature information of the first signature and the second signature to acquire a corresponding
match result.

[0023] However, it is understood by those skilled in the art that the above matching mode of the first signature and
the second signature only by way of example, other existing or potential matching mode of the first signature and the
second signature that applicable to this invention should belong to the scope of protection of the invention by reference.
[0024] In an embodiment, the matching unit 102 comprises a match unit (not shown) and a determining unit (not
shown). The match unit matches the first signature and the at least one second signature as described on the basis of
the motion signature information to acquire at least one corresponding match value, the determining unit determines
the match result on the basis of the at least one corresponding match value as described and the predetermined match
threshold.

[0025] Here, the matching device 1 can also predetermine a match threshold, when the feature matching (feature
similarity) of the first signature and the second signature is bigger than the predetermined match threshold, determines
the two signatures match.

[0026] Specifically, the match unit matches the first signature and the second signature on the basis of the motion
signature information of the first signature and the second signature to acquire a corresponding feature matching, such
as the feature similarity of the two signatures, the determining unit determines the match result on the basis of the feature
matching and the predetermined match threshold, for example, when the feature matching (feature similarity) is bigger
than the match threshold, determines the first signature and the second signature match, when the feature matching
(feature similarity) is smaller than the match threshold, determines the first signature and the second signature not match.
[0027] In another embodiment, the matching unit 102 also comprises a match unit (not shown) and a determining unit
(not shown). The match unit matches the first signature and the at least one second signature as described on the basis
of the motion signature information to acquire at least one corresponding feature matching, the determining unit deter-
mines the most match one on the basis of the at least one corresponding feature matching as the match result.

[0028] For example, if the matching device 1 is a controlled device etc. that is to be matched, it receives more second
signatures sent by more remote device etc., the match unit matches the first signature and the second signature on the
basis of the motion signature information of the first signature and the received more second signatures to acquire
corresponding more signature matching, such as the feature matching is the feature similarity of the two signatures, the
determining unit selects the most match one of more feature matching and determines its corresponding matching device
as the remote device, or, the determining unit screens the feature matching bigger than the match threshold on the basis
of the predetermined match threshold, then selects the biggest feature matching and determines its corresponding
matching device as the remote device.

[0029] The motion signature information of the signature including but not limited to motion trajectory feature informa-
tion, motion trend feature information etc.

[0030] Inapreferred embodiment,the motion signature information comprises the motion trajectory feature information,
wherein, the matching as described shall be on the basis of any of the following,

- image feature of the motion trajectory,
- image line segment feature of the motion trajectory,
- image closed contour of the motion trajectory.

[0031] Specifically, when the motion signature information comprises motion trajectory feature information, the match-
ing unit 102 matches the first signature and the second signature on the basis of the image feature, image line segment
feature and image closed contour etc. information of the motion trajectory. For example, the motion signature information
on the basis of the motion image like motion trajectory feature information, encodes the first signature, the matching unit
102 calculates the feature matching (feature similarity) of the first signature and the second signature by the matching
method on the basis of image shape feature. Here, the encoding method including but not limited to Fourier shape
descriptor method, geometric parameter method, shape invariant moment method, rotation function method, wavelet
descriptor method, etc. Here, image shape featured matching method comprises matching on the basis of image feature,
image line segment feature, image closed contour and other advanced feature matching etc. Wherein, image featured
matching method comprises minimum mean square error matching, fast matching and Haussdorff point distance match-
ing etc., image line segment featured matching method comprises HYPER matching, Chafer matching etc., image closed
contour featured matching method comprises Fourier shape descriptor, HRP descriptor, other advanced featured match-
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ing method comprises relaxation method, energy minimizer etc.

[0032] However, itis understood by those skilled in the art that the above matching method only by way of example,
other existing or potential matching method that applicable to this invention should belong to the scope of protection of
the invention by reference.

[0033] In another preferred embodiment, the motion signature information comprises the motion trend feature infor-
mation, wherein, the matching as described shall be on the basis of any of the following,

- matching the first signature and the second signature correspondingly and respectively,
- detecting and matching the second signature on the basis of the first signature.

[0034] For example, the generation device, such as the first generation device and the second generation device etc.,
encodes by the motion trend feature information like the corresponding motion velocities and motion directions relative
changes etc., the matching unit 102 can match the first signature and the second signature correspondingly and respec-
tively, when the encoding lengths of the first signature and the second signature that are to be matched are the same
or similar, matching correspondingly and respectively can be performed, the two match if the encoding are the same,
the two not match if the encoding are different, or, the matching unit 102 can match within a certain fault tolerance, the
two match if the feature matching (feature similarity) is bigger than the predetermined match threshold, the two not match
if it is smaller than the predetermined match threshold.

[0035] As another example, the matching unit 102 detects and matches the second signature on the basis of the first
signature, when the encoding lengths of the first signature and the second signature that are to be matched are quite
different, detecting and matching can be performed, such as before-after translate the shorter signature in a certain
location to acquire the best match as the match result of the two. Here, string matching can be performed for detecting
and matching, including but not limited to BF Algorithm, KMP Algorithm, BM Algorithm, Sunday Algorithm etc., or other
Dynamic Time Wrapping etc. dynamic programming algorithm. Here, the generation device can eliminate the encoding
influence caused by different devices detection through the encoding of the speed, direction relative trend or the two
combination, such as use up (+1), even (0), down (-1) etc. to describe the motion trend information, etc.

[0036] Preferably, the matching unit 102 pre-matches the first signature and the second signature to acquire the pre-
match result on the basis of their auxiliary feature information, matches the first signature and the second signature to
acquire the corresponding match result on the basis of the motion feature information and the pre-match result.
[0037] Wherein, the auxiliary feature information as described shall comprise any of the following,

- the generation time information of the signature,
- the generation location information of the signature,
- the generation device information corresponding to the signature.

[0038] Specifically, the acquisition unit 101 generates the first signature that is to be matched on the basis of the
motion image captured by its image device and the motion feature information of the motion image, or, receives the first
signature that is to be matched sent by the first generation device, the first signature is one the basis of the motion
feature information of the corresponding motion image, then, the matching unit 102 pre-matches the first signature and
the second signature to acquire the pre-match result on the basis of their auxiliary feature information, such as the
generation time information, the generation location information of the signature, the corresponding generation device
(the matching device 1 or the first generation device) information of the first signature, such as determines whether or
not the generation time, the generation location of the first signature and the second signature are similar, whether or
not the second signature and the generation device generated the first signature have the connection record, matches
the first signature and the second signature to acquire the corresponding match result on the basis of the motion feature
information and the pre-match result. For example, the matching unit 102 matches the first signature and the second
signature on the basis of the motion feature information and determines the two match, only if the generation time or
the generation location of the first signature and the second signature are similar, the matching unit 102 determines the
two signature match.

[0039] Here, the generation location information of the signature can be acquired by the device GPS, WIFI, commu-
nication base etc. method. The matching device 1 can only match results in a certain time and location range. Not match
if not satisfies this condition. When the matching device 1 receives more signatures, the matching can prompt limit the
ones within a time and location range to accelerate matching and searching as well as reduce the mismatch.

[0040] Here, the signature corresponding generation device related information including but not limited to the device
IP, ID, connection record, connection frequency etc.

[0041] Like the service time and location information, the matching device 1 can match the device close to the network
location first. The locations close to the network comprise terminals in the same subnet, gateway or router. For example,
the device with IP 124.10.2.01 is likely connected to the device with IP 124.10.2.02. The matching device 1 matches
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the device close to the network location first, or there are more match candidates, the device close to the network location
owns matching priority. Thus the device close to the network location connects faster and easier.

[0042] A device ID is the unique device code to unique identifies a device, such as MAC address, CPU serial number
etc. With a device ID, the matching device 1 can unique identifies the possible connection device. Thus the matching
device 1 can record the permission setting between device connections, like the device ID or type of a device permitted
or not to connect. The setting can be set by a user or default set on the basis of the device type. The matching device
1 can also record the connected device ID and save them. When a device sends motion signature that is to be matched,
the matching device 1 can detect all the device can be connected or not, then only searches and matches the signatures
from the device can be connected or eliminates the signatures from the device can not be connected. If there are more
match candidates signatures, the system shall priority match the frequently connected devices. For example, the device
that a device used to (or recently) connected can be used for first selecting the device signature for matching, fast
connection can be set if they match and no more searching is necessary. Further, the matching device 1 can record the
connection frequency (or times) between devices, which can be used for selecting signatures for priority matching, that
is to first matching the signatures of the devices with connection frequency higher than the threshold. The above infor-
mation can also be used to weighted calculate the feature matching, such as, Final feature matching = w1 *initial feature
matching + w2* connection frequency

[0043] Here, the initial feature matching is the feature matching between the first signature and the second signature
acquired by the matching unit 102 matching, the final feature matchingis the feature matching acquired by final calculation,
the connection frequency is the frequency that first signature and the second signature corresponding devices connect,
w1, w2 are weightings.

[0044] However, itis understood by those skilled in the art that the above auxiliary feature information only by way of
example, other existing or potential auxiliary feature information that applicable to this invention should belong to the
scope of protection of the invention by reference. Preferably, the matching device 1 also comprises pre-processing
device (not shown). The pre-processing device pre-processes the first signature and the second signature to acquire
the pre-processed first signature and the second signature, the matching unit 102 matches pre-processed first signature
and the second signature on the basis of the motion feature information to acquire the corresponding matching result,
wherein, the pre-processing shall comprise any of the following,

- mapping,
- decoding,
- encoding.

[0045] Specifically, the pre-processing device pre-processes like mapping, decoding, encoding the first signature and
the second signature to acquire the pre-processed first signature and the second signature. For example, the pre-
processing device maps the three-dimensional signature to the two-dimensional signature, decoding one of the encoded
signature to match another un-encoded signature, encoding one of the un-encoded signature to match another encoded
signature, for another example, when the first signature and the second signature are differently encoded, the pre-
processing device can decode one of the signature and encode the signature with the encoding method of another
signature, then the two signature are encoded with the same method for the easier following matching.

[0046] Subsequently, the matching unit 102 matches the pre-processed first signature and the second signature on
the basis of the motion feature information to acquire the corresponding matching result.

[0047] In this case, since at least the first signature is generated on the basis of the motion signature information of
the corresponding motion image, which motion can be captured by a two-dimensional or three-dimensional image device,
the second signature can be generated by using MEMS etc. three-dimensional motion detection mode. Different device
have different motion detection mode and angle, which generates different signature. Using global features, prominent
features, relative size, and affine invariant features has certain advantages, no significant change in signature hardware
and capture angle will be produced. For example, the sloshing frequency of global features, the folding point time of
prominent features, location and so on will not be changed significantly. Also relative size (up, even, down) can better
tolerate the error and noise interference caused by precision detection.

[0048] For example, the pre-processing device projects the motion or signature of the three-dimensional space onto
a two-dimensional space and generates signature (especially images or vertical or direction towards the equipment).
The signature generated by MEMS captured three-dimensional motion and the signature generated by the different
image device are different on the reflection/projection plane. Image device at different angles have different two-dimen-
sional image plane with some projection relationship, as long as it has relative angle, the conversion can be acquired
by simple geometrical relationship.

[0049] The signature recording two (three) dimensional trajectory and corresponding position time can map from three-
dimensional plane to two-dimensional plane or mapping between different two-dimensional planes. The image device
direction can be easily given if the image device has Compass, etc. orientation sensor. The positional relation of the
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three-dimensional and two-dimensional image plane is also determined. Likewise, the relative direction of any two image
devices can be easily acquired. If there is no direction sensor, the traditional image calibration method can also detect
the relative direction between different image devices planes (relative calibration) or the absolute position relation of the
any image device relative to the earth (absolute calibration).

[0050] Once the signatures from different planes are converted into the same plane, their matching effect of the same
motion can be more stable. If the plane relationship of two signatures is unknown, the search maximum matching method
can be used. When the two signatures generated by the same motion are mapped onto the same plane, they have the
maximum matching similarity. Thus, the pre-processing device can map one of the signatures at a certain angle and
distance (amplification factor) in a certain change range and interval step-by-step (such as clockwise and counterclock-
wise rotate within 45 degrees by every 5 degrees). Matching with another signature once and record their similarity for
each mapping. Ultimately take its maximum similarity value as the final matching value. However, it is understood by
those skilled in the art that the above pre-processing method only by way of example, other existing or potential pre-
processing method that applicable to this invention should belong to the scope of protection of the invention by reference.
[0051] Preferably, the acquisition unit 101 acquires the first signature corresponding to the first generation device,
wherein, the first signature generates on the basis of the corresponding motion signature information, the acquisition
unit 101 may also acquires the second signature corresponding to the second generation device, wherein, the second
signature generates on the basis of the corresponding motion signature information, the second signature and the first
signature corresponding to the same predetermined time threshold.

[0052] Specifically, the acquisition unit 101 receives the first signature sent by the first generation device by WIFI,
Bluetooth, Infrared, Internet etc. mode, for example, the first signature is generated by the first generation device on the
basis of its corresponding motion signature information, and then, the acquisition unit 101 receives the second signature
sent by the second generation device by WIFI, Bluetooth, Infrared, Internet etc. mode, for example, the second signature
is generated by the second generation device on the basis of its corresponding motion signature information, and the
second signature and the first signature corresponding to the same predetermined time threshold. That is, the generation
time of the second signature and the first signature corresponding to two different generation devices, the two signatures
are generated in the same predetermined period of time.

[0053] More preferably, the acquisition unit 101 acquires the second signature in the signature table corresponding
to the second generation device on the basis of the first signature, wherein the second signature is generated on the
basis of its corresponding motion signature information and the second signature and the first signature corresponding
to the same predetermined time threshold.

[0054] Specifically, the acquisition unit 101 acquires the corresponding second signature in the signature table on the
basis of the first signature and the first signature generation time information etc., the second signature and the first
signature corresponding to the same predetermined time threshold ensures the two signatures are generated in the
same predetermined period of time.

[0055] Here, for example, the signature table stores a predetermined amount or period of time signatures, and the
signatures receive signature sent by corresponding generation device. The signature table can be located in the matching
device 1 or a third-party device connected with the matching device 1 via network.

[0056] More preferably, the matching device 1 can also create or update the signature table on the basis of the matching
result.

[0057] Specifically, the matching device 1 creates or updates the signature table on the basis of the matching result,
such as stores or deletes signature in the signature table. For example, different devices have different send time, if not
match, the matching device 1 can store the first signature or the second signature in the signature table for the future
signature matching. If match, depending on the application, the matching device 1 can delete the stored second signature
in the signature table, or, still store for the future signature matching, signatures received in predetermined period of
time can be selected in a subsequent match for best match. When signatures stored in the signature table exceed the
predetermined amount, or, the generation time of the signature stored in the signature table is earlier than the prede-
termined time, the matching device 1 can delete no longer used signature in accordance with the first in first out or similar
rules.

[0058] However, itis understood by those skilled in the art that the above signature table creating or updating method
only by way of example, other existing or potential signature table creating or updating method that applicable to this
invention should belong to the scope of protection of the invention by reference.

[0059] Preferably, the acquisition unit 101 acquires more candidate signatures corresponding to more candidate de-
vices, wherein the more candidate signatures are generated on the basis of the corresponding motion signature infor-
mation, and the more candidate signatures and the first signature corresponding to the same predetermined time thresh-
old, wherein, the matching unit 102 matches the first signature with the more candidate signatures respectively on the
basis of the motion signature information to acquire the corresponding more matching results, determines the best
matching result from the more matching results and determines the second generation device corresponding to the best
match result.
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[0060] Specifically, the acquisition unit 101 receives more candidate signatures respectively sent by the more candidate
devices by WIFI, Bluetooth, Infrared, Internet etc. mode on the basis of the corresponding motion signature information
through interaction, these candidate signatures and the first signature corresponding to the same predetermined time
threshold, alternatively, the acquisition unit 101 acquires more candidate signatures from the signature table that re-
spectively corresponding to more candidate devices, subsequently, the matching unit 102 matches the first signature
with more candidate signatures respectively to acquire the corresponding more matching results, then, determines the
best match from the more matching results and determines the corresponding second generation device on the basis
of the best match corresponding signature. Preferably, the acquisition unit 101 acquires the first signature and the second
signature that are to be matched, wherein the first signature comprises one or more first sub-signatures that are generated
on the basis of the corresponding motion signature information, the matching unit 102 matches at least one of the one
or more first sub-signatures with the second signature to acquire corresponding candidate matching results, then de-
termines the matching result corresponding to the first signature and the second signature on the basis of the candidate
matching results and predetermined rules.

[0061] Specifically, the first signature received by the acquisition unit 101 comprises one or more first sub-signatures,
which can be acquired by packet processing the first signature, the packet can be processed by the first generation
device that generated the first signature or the matching device 1.

[0062] Subsequently, the matching unit 102 matches at least one of the one or more first sub-signatures with the
second signature to acquire corresponding candidate matching results. Here, the matching processing including but not
limited to parallel matching processing, the serial matching processing. For example, the parallel matching processing
simultaneously matches more first sub-signatures with the second signature respectively, the serial matching processing
matches one first sub-signature with the second signature first, then matches the second first sub-signature with the
second signature. When the matching device 1 parallel matching processing the at least one first sub-signature with the
second signature, the matching device 1 may also send the at least one first sub-signature to other matching devices
to make more matching devices perform matching processing simultaneously, the matching processing time will be
shorten. When the matching device 1 serial matching processing the at least one first sub-signature with the second
signature, and the matching device 1 uses "and" mode combine matching results, if one of the first sub-signature and
the second signature not match, the matching unit 102 does not need to matching processing other first sub-signature,
the matching processing time will be shorten.

[0063] Then, the matching unit 102 determines the corresponding matching result of the first signature and the second
signature on the basis of the acquired candidate matching result and the predetermined rules. For example, if at least
one of the candidate matching results match, then the first signature and the second signature match, if the match
amount in the candidate matching results exceeds the predetermined threshold, then the first signature and the second
signature match, if all the candidate matching results match, then the first signature and the second signature match.
[0064] However, itis understood by those skilled in the art that the above predetermined rules only by way of example,
other existing or potential predetermined rules that applicable to this invention should belong to the scope of protection
of the invention by reference.

[0065] FIG. 2 illustrates a device diagram of matching motion signature on the basis of motion signature information
according to a preferred embodiment of the present invention. The matching device 1 also comprises packet unit 203.
Refer FIG 2 for the details of the preferred embodiment, specifically, the acquisition unit 101 acquires the first signature
that is to be matched and the at least one second signature, wherein the first signature is generated on the basis of the
corresponding motion signature information, the packet unit 203 packets the first signature and the second signature to
acquire one or more first sub-signatures and one or more second sub-signatures, the matching unit 202 matches at
least one of the one or more first sub-signatures with at least one of the one or more second sub-signatures on the basis
of the motion signature information to acquire the corresponding candidate matching results, then determines the match-
ing results corresponding to the first signature and the second signature on the basis of the candidate matching results
and the predetermined rules. Wherein the acquisition unit 201 is the same or basically the same with the according one
shown in FIG. 1, so won’t be covered again while incorporated herein by reference.

[0066] The packet unit 203 packets the first signature and the second signature to acquire one or more first sub-
signatures and one or more second sub-signatures. Specifically, the packet unit 203 packets the first signature on the
basis of the acquisition unit 201 acquired the first signature and the second signature as well as the predetermined sub-
signature length. For example, packet to acquire one or more the first sub-signature and one or more the second sub-
signature, which may be generated in different motion feature or encoding method, each of the first sub-signature
matching can be separately to acquire candidate matching results respectively, the final matching resultis the combination
of more candidate matching results, each matching can be matched in the same or different matching devices. The final
matching result can be the "And", "Or" combination of all candidate matching results. "And" determines match when all
candidate matching results is match, the final matching result is match, "Or" determines match when one of the candidate
matching result is match, the final matching result is match. Here, if the first signature has more encoding modes, the
second signature only has one encoding mode, the packet unit 203 can only packets the first signature.
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[0067] Subsequently, the matching unit 202 matches at least one or more first sub-signatures with at least one of the
one or more second sub-signatures on the basis of the motion signature information to acquire the corresponding
candidate matching results, then determines the matching result corresponding to the first signature and the second
signature on the basis of the candidate matching results and predetermined rules.

[0068] Here, if the packet unit 203 only packets the first signature, the matching unit 202 may match at least one of
the one or more first sub-signatures acquired by the first signature packet processing with the second signature to acquire
corresponding candidate matching result, then determines the matching result corresponding to the first signature and
the second signature on the basis of the candidate matching results and predetermined rules.

[0069] Preferably, the packet unit 203 packets the first signature and the second signature on the basis of their
generation related information to acquire one or more the first sub-signatures and one or more the second sub-signatures,
wherein the different sub-signatures correspond to different generation related information,

[0070] Wherein the generation related information shall comprise any of the following,

- The motion signature information of the motion signature,
- The encoding of the motion signature.

[0071] Here, the easiest packet processing is to divide a signature into several sections, which is divided into several
signature sequences, then sectional matching. Each section can generate encoding on the basis of different motion
signature information, for example, one sub-signature is generated on the basis of the motion global features, another
sub-signature is generated on the basis of the motion prominent features. The packet processing can also be generated
on the basis of different encodings, for example, one sub-signature encodes on the basis of the motion signature value,
another sub-signature encodes on the basis of the change range or two-valued value. Different sub-signature can be
matched in serial mode, that is to match the first section (one first sub-signature and one second sub-signature) and
match the next section, if the first section not match, the rest sections combined in "And" may not necessarily match.
So the sections with short match searching time can be matched first to avoid the rest time consuming matching. This
coarse-to-fine matching strategy can improve the matching speed. Preferably, the predetermined rules shall comprise
any of the following,

- Determine the matching results on the basis of the weighted sum of all sections candidate matching results.
- Determine the matching results on the basis of the logical combination of all sections candidate matching results.

[0072] Here, the predetermined rules shall comprise the weighted sum of all sections candidate matching results to
determine the matching result, for example, when matches the at least one first signature with at least one second
signature, the acquired weighted sum of the matched amount in the candidate matching results exceeds the predeter-
mined threshold value, it is determined that the first signature and the second signature match. The predetermined rules
also comprise the logical combination of all sections candidate matching results to determine the matching result. For
example, when the predetermined rules comprise the logical "And" combination on the basis of each section candidate
matching results to determine the matching result, only when all the candidate matching results match, the first signature
and the second signature match. As another example, when the predetermined rules comprise the logical "Or" combi-
nation on the basis of each section candidate matching results to determine the matching result, as long as one of the
candidate matching result is match, the first signature and the second signature match. Preferably, the packet processed
first signature sequence and the second signature sequence can be matched by different matching devices.

[0073] Here, each section matching can be assigned to different matching devices for improving matching speed and
efficiency. In some applications, this approach can also achieve security purpose. For example, device A sends section
1 to device B for matching the section 1 detected by device B, and device B sends section 2 to device A for matching
the section 2 detected by device A, they match only when the both two match. Thus, matching is divided into two devices,
any device has only one half of the signature and the matching. The device and section combination may be determined
by the predetermined rules, such as the device with the minimum serial number and section 1 etc.

[0074] FIG. 3 illustrates a method flow chart of matching signature on the basis of motion signature information ac-
cording to another aspect of the present invention.

[0075] Here, the matching device 1 including but not limited to network device, or controlled device etc. that are to be
matched, if the matching device 1 is a network device, the matching device 1 acquires the first signature sent by the
first generation device and the second signature sent by the second generation device then matches them, if the matching
device 1 is a controlled device that is to be matched, the matching device 1 acquires the second signature sent by remote
device etc. matching device then matches the first signature on the basis of the motion signature information of the
motionimage. However, itis understood by those skilled in the art that the above matching device only by way of example,
other existing or potential matching device that applicable to this invention should belong to the scope of protection of
the invention by reference.
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[0076] Instep S301,the matching device 1 acquires the first signature and the second signature that are to be matched,
where the first signature is generated on the basis of the motion signature information corresponding thereto of the
motion image. Specifically, in step S301, the mode of the matching device 1 acquires the first signature including but
not limited to,

1) acquisition of the first signature generated by the motion signature information on the basis of the motion image
captured by the image device by calling the image device of the matching device 1.
2) receiving of the first signature sent by the first generation device by WIFI, Bluetooth, Infrared, Internet etc. mode.

[0077] Here, the first signature is generated on the basis of the motion signature information of the motion image by
encoding methods such as Fourier shape descriptor method, geometric parameter method, shape invariant moment
method, rotation function method, wavelet descriptor method, etc. In step S301, the mode of the matching device 1
acquires the second signature including but not limited to,

1) receiving of the second signature sent by the second generation device by WIFI, Bluetooth, Infrared, Internet etc.
mode.

2) selection of the second signature randomly or sequentially in the signature list corresponds to the matching device
1 on the basis of the first signature.

[0078] Here, if there are signatures of predetermined number or time period in the signature list, such as the signature
is the predetermined one or sent by the corresponding device. The signature list can be from the matching device 1 or
from the third party device connected with the matching device 1 through network.

[0079] For example, if the matching device 1 is a network device, the first generation device captures one motion
image through its image device, such as captures the motion image of the running second generation device and
generates the first signature on the basis of the motion signature information of the motion image, subsequently, the
first generation device sends the first signature to the matching device 1, the second generation device detects and
generates the corresponding second signature through its MEMS sensor, such as velocities, accelerations etc. sensors,
and sends the second signature to the matching device 1, in step S301, the matching device 1 acquires the first signature
and the second signature that are to be matched.

[0080] As another example, if the matching device 1 is a controlled device etc. that is to be matched, the second
generation device detects and generates the corresponding second signature through its MEMS sensor, such as ve-
locities, accelerations etc. sensors, and sends the second signature to the matching device 1, in step S301, the matching
device 1 acquires the second signature and the motion image captured by calling the image device, such as captures
the motion image of the running second generation device and generates the first signature on the basis of the motion
signature information of the motion image, the matching device 1 takes the generated first signature and the received
second signature as the first signature and the second signature that are to be matched.

[0081] However, it is understood by those skilled in the art that the above acquisition mode of the first signature and
the second signature only by way of example, other existing or potential acquisition mode of the first signature and the
second signature that applicable to this invention should belong to the scope of protection of the invention by reference.
[0082] In step S302, the matching device 1 matches the first signature and the second signature on the basis of the
motion signature information to acquire a corresponding match result. Specifically, in step S302, the matching device 1
matches the first signature and the second signature on the basis of the motion signature information of the first signature
like the image feature, the image edge feature, the image closed contour etc. motion trajectory information as well as
velocities, accelerations and motion directions relative changes etc. motion trend information to acquire a corresponding
match result. For example, encodes the first signature on the basis of the corresponding motion trend information of the
motion image as 1233, in step S302, the matching device 1 acquires its first signature and the predetermined second
signature in the matching device 1 as 1234, in step S302, the matching device 1 matches the first signature and the
second signature accordingly, determines the two signatures not match. Preferably, the matching device 1 can also
predetermine a tolerance, the two signatures can be determined as match within the tolerance, otherwise not match.
For example, if the predetermined second signature is 1234 and the first signature is 1232, then not match, if the first
signature is 1233, then match. However, it is understood by those skilled in the art that the numbers here only by way
of example, should not be considered as any limitation to the present invention.

[0083] As another example, when the second signature is generated on the basis of the motion signature information
corresponding thereto of the motion image, in step S302, the matching device 1 matches the first signature and the
second signature as described on the basis of the motion signature information of the first signature and the second
signature to acquire a corresponding match result.

[0084] However, it is understood by those skilled in the art that the above matching mode of the first signature and
the second signature only by way of example, other existing or potential matching mode of the first signature and the
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second signature that applicable to this invention should belong to the scope of protection of the invention by reference.
Preferably, step S302 comprises a sub-step S302a (not shown) and a sub-step S302b (not shown). In sub-step S302a,
the matching device 1 matches the first signature and the second signature as described on the basis of the motion
signature information to acquire corresponding match, in sub-step S302b, the matching device 1 determines the match
result on the basis of the corresponding match as described and the predetermined match threshold.

[0085] Here, the matching device 1 can also predetermine a match threshold, when the feature matching (feature
similarity) of the first signature and the second signature is bigger than the predetermined match threshold, determines
the two signatures match.

[0086] Specifically, in sub-step S302a, the matching device 1 matches the first signature and the second signature
on the basis of the motion signature information of the first signature and the second signature to acquire a corresponding
feature matching, such as the feature similarity of the two signatures, in sub-step S302b, the matching device 1 determines
the match result on the basis of the feature matching and the predetermined match threshold, for example, when the
feature matching (feature similarity) is bigger than the match threshold, determines the first signature and the second
signature match, when the feature matching (feature similarity) is smaller than the match threshold, determines the first
signature and the second signature not match.

[0087] More preferably, the matching device 1 can also acquires more candidate signatures corresponding to more
candidate devices, the more candidate signatures on the basis of the corresponding motion signature information of the
motion image, in sub-step S302a, the matching device 1 matches the first signature with the more candidate signatures
respectively to acquire more candidate signature matching, in sub-step S302b, the matching device 1 selects the biggest
signature matching from the candidate signature matching and takes its corresponding candidate signature as the second
signature, then determines the corresponding second generation device, or in sub-step S302b, the matching device 1
screens the candidate signature matching that are bigger than the matching threshold on the basis of the predetermined
matching threshold, further screens the biggest signature matching from them and takes its corresponding candidate
signature as the second signature, then determines the corresponding second generation device.

[0088] The motion signature information of the signature including but not limited to motion trajectory feature informa-
tion, motion trend feature information etc. In a preferred embodiment, the motion signature information comprises the
motion trajectory feature information, wherein, the matching as described shall be on the basis of any of the following,

- image feature of the motion trajectory,
- image edge feature of the motion trajectory,
- image closed contour of the motion trajectory.

[0089] Specifically, when the motion signature information comprises motion trajectory feature information, in step
S302, the matching device 1 matches the first signature and the second signature on the basis of the image feature,
image line segment feature and image closed contour etc. information of the motion trajectory. For example, the motion
signature information on the basis of the motion image like motion trajectory feature information, encodes the first
signature, in step S302, the matching device 1 calculates the feature matching (feature similarity) of the first signature
and the second signature by the matching method on the basis of image shape feature. Here, the encoding method
including but not limited to Fourier shape descriptor method, geometric parameter method, shape invariant moment
method, rotation function method, wavelet descriptor method, etc. Here, image shape featured matching method com-
prises matching on the basis of image feature, image line segment feature, image closed contour and other advanced
feature matching etc. Wherein, image featured matching method comprises minimum mean square error matching, fast
matching and Haussdorff point distance matching etc., image line segment featured matching method comprises HYPER
matching, Chafer matching etc., image closed contour featured matching method comprises Fourier shape descriptor,
HRP descriptor, other advanced featured matching method comprises relaxation method, energy minimizer etc.
[0090] However, itis understood by those skilled in the art that the above matching method only by way of example,
other existing or potential matching method that applicable to this invention should belong to the scope of protection of
the invention by reference.

[0091] In another preferred embodiment, the motion signature information comprises the motion trend feature infor-
mation, wherein, the matching as described shall be on the basis of any of the following,

- matching the first signature and the second signature directly,
- detecting and matching the second signature on the basis of the first signature.

[0092] For example, the generation device, such as the first generation device and the second generation device etc.,
encodes by the motion trend feature information like the corresponding motion velocities and motion directions relative
changes etc., in step S302, the matching device 1 can match the first signature and the second signature directly, when
the encoding lengths of the first signature and the second signature that are to be matched are the same or similar,
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matching directly can be performed, the two match if the encoding are the same, the two not match if the encoding are
different, or, in step S302, the matching device 1 can match within a certain fault tolerance, the two match if the feature
matching (feature similarity) is bigger than the predetermined match threshold, the two not match if it is smaller than the
predetermined match threshold. As another example, in step S302, the matching device 1 detects and matches the
second signature on the basis of the first signature, when the encoding lengths of the first signature and the second
signature that are to be matched are quite different, detecting and matching can be performed, such as before-after
translate the shorter signature in a certain location to acquire the best match as the match result of the two. Here, string
matching can be performed for detecting and matching, including but not limited to BF Algorithm, KMP Algorithm, BM
Algorithm, Sunday Algorithm etc., or other Dynamic Time Wrapping etc. dynamic programming algorithm.

[0093] Here, the generation device can eliminate the encoding influence caused by different devices detection through
the encoding of the speed, direction relative trend or the two combination, such as use up (+1), even (0), down (-1) etc.
to describe the motion trend information, etc.

[0094] Preferably, in step S301, the matching device 1 acquires the first signature that is to be matched, the first
signature is generated on the basis of the motion signature information of the corresponding motion image, then acquires
the second signature that is to be matched with the first signature on the basis of the auxiliary feature information of the
first signature, the auxiliary feature information of the second signature corresponds to the second signature, wherein,
the auxiliary feature information as described shall comprise any of the following,

- the generation time information of the signature,
- the generation location information of the signature,
- the generation device information corresponding to the signature.

[0095] Specifically, in step S301, the matching device 1 generates the first signature that is to be matched on the basis
of the motion image captured by its image device and the motion feature information of the motion image, or, receives
the first signature that is to be matched sent by the first generation device, the first signature is one the basis of the
motion feature information of the corresponding motion image, then, in step S301, the matching device 1 acquires the
second signature that is to be matched with the first signature on the basis of the auxiliary feature information of the first
signature, such as the generation time information, the generation location information of the signature, the corresponding
generation device (the matching device 1 or the first generation device) information of the first signature, like acquires
the second signature that has similar generation time and generation location with the first signature, or acquires the
second signature that generated by the device that has connection record of the generation device.

[0096] Here, the generation location information of the signature can be acquired by the device GPS, WIFI, commu-
nication base etc. method. The matching device 1 can only match results in a certain time and location range. Not match
if not satisfies this condition. When the matching device 1 receives more signatures, the matching can prompt limit the
ones within a time and location range to accelerate matching and searching as well as reduce the mismatch.

[0097] Here, the signature corresponding generation device related information including but not limited to the device
IP, ID, connection record, connection frequency etc.

[0098] Like the service time and location information, the matching device 1 can match the device close to the network
location first. The locations close to the network comprise terminals in the same subnet, gateway or router. For example,
the device with IP 124.10.2.01 is likely connected to the device with IP 124.10.2.02. The matching device 1 matches
the device close to the network location first, or there are more match candidates, the device close to the network location
owns matching priority. Thus the device close to the network location connects faster and easier.

[0099] A device ID is the unique device code to unique identifies a device, such as MAC address, CPU serial number
etc. With a device ID, the matching device 1 can unique identifies the possible connection device. Thus the matching
device 1 can record the permission setting between device connections, like the device ID or type of a device permitted
or not to connect. The setting can be set by a user or default set on the basis of the device type. The matching device
1 can also record the connected device ID and save them. When a device sends motion signature that is to be matched,
the matching device 1 can detect all the device can be connected or not, then only searches and matches the signatures
from the device can be connected or eliminates the signatures from the device can not be connected. If there are more
match candidates signatures, the system shall priority match the frequently connected devices. For example, the device
that a device used to (or recently) connected can be used for first selecting the device signature for matching, fast
connection can be set if they match and no more searching is necessary. Further, the matching device 1 can record the
connection frequency (or times) between devices, which can be used for selecting signatures for priority matching, that
is to first matching the signatures of the devices with connection frequency higher than the threshold. The above infor-
mation can also be used to weighted calculate the feature matching, such as,
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Final feature matching = wl*initial feature matching + w2* connection

frequency

[0100] Here, the initial feature matching is the feature matching between the first signature and the second signature
acquired by the matching device 1, in step S302, the final feature matching is the feature matching acquired by final
calculation, the connection frequency is the frequency that first signature and the second signature corresponding devices
connect, w1, w2 are weightings.

[0101] However, it is understood by those skilled in the art that the above auxiliary feature information only by way of
example, other existing or potential auxiliary feature information that applicable to this invention should belong to the
scope of protection of the invention by reference. Preferably, the method also comprises step S304 (not shown). In step
S304, the matching device 1 pre-processes the first signature and the second signature to acquire the pre-processed
first signature and the second signature, in step S302, the matching device 1 matches pre-processed first signature and
the second signature on the basis of the motion feature information to acquire the corresponding matching result, wherein,
the pre-processing shall comprise any of the following,

- mapping,
- decoding,
- encoding.

[0102] Specifically, in step S304, the matching device 1 pre-processes like mapping, decoding, encoding the first
signature and the second signature to acquire the pre-processed first signature and the second signature. For example,
in step S304, the matching device 1 maps the three-dimensional signature to the two-dimensional signature, decoding
one of the encoded signature to match another un-encoded signature, encoding one of the un-encoded signature to
match another encoded signature, for another example, when the first signature and the second signature are differently
encoded, in step S304, the matching device 1 can decode one of the signature and encode the signature with the
encoding method of another signature, then the two signature are encoded with the same method for the easier following
matching.

[0103] Subsequently, in step S302, the matching device 1 matches the pre-processed first signature and the second
signature on the basis of the motion feature information to acquire the corresponding matching result. In this case, since
at least the first signature is generated on the basis of the motion signature information of the corresponding motion
image, which motion can be captured by a two-dimensional or three-dimensional image device, the second signature
can be generated by using MEMS etc. three-dimensional motion detection mode. Different device have different motion
detection mode and angle, which generates different signature. Using global features, prominent features, relative size,
and affine invariant features has certain advantages, no significant change in signature hardware and capture angle will
be produced. For example, the sloshing frequency of global features, the folding point time of prominent features, location
and so on will not be changed significantly. Also relative size (up, even, down) can better tolerate the error and noise
interference caused by precision detection.

[0104] For example, in step S304, the matching device 1 projects the motion or signature of the three-dimensional
space onto a two-dimensional space and generates signature (especially images or vertical or direction towards the
equipment). The signature generated by MEMS captured three-dimensional motion and the signature generated by the
different image device are different on the reflection/projection plane. Image device at different angles have different
two-dimensional image plane with some projection relationship, as long as it has relative angle, the conversion can be
acquired by simple geometrical relationship.

[0105] The signature recording two (three) dimensional trajectory and corresponding position time can map from three-
dimensional plane to two-dimensional plane or mapping between different two-dimensional planes. The image device
direction can be easily given if the image device has Compass, etc. orientation sensor. The positional relation of the
three-dimensional and two-dimensional image plane is also determined. Likewise, the relative direction of any two image
devices can be easily acquired. If there is no direction sensor, the traditional image calibration method can also detect
the relative direction between differentimage devices planes (relative calibration) or the absolute position relation of the
any image device relative to the earth (absolute calibration).

[0106] Once the signatures from different planes are converted into the same plane, their matching effect of the same
motion can be more stable. If the plane relationship of two signatures is unknown, the search maximum matching method
can be used. When the two signatures generated by the same motion are mapped onto the same plane, they have the
maximum matching similarity. Thus, in step S304, the matching device 1 can map one of the signatures at a certain
angle and distance (amplification factor) in a certain change range and interval step-by-step (such as clockwise and
counterclockwise rotate within 45 degrees by every 5 degrees). Matching with another signature once and record their
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similarity for each mapping. Ultimately take its maximum similarity value as the final matching value. However, it is
understood by those skilled in the art that the above pre-processing method only by way of example, other existing or
potential pre-processing method that applicable to this invention should belong to the scope of protection of the invention
by reference.

[0107] Preferably, step S301 comprises a sub-step S301a (not shown) and a sub-step S301b (not shown). In sub-
step S301a, the matching device 1 acquires the first signature corresponding to the first generation device, wherein, the
first signature generates on the basis of the motion signature information of the corresponding motion image, in sub-
step S301b, the matching device 1 may also acquires the second signature corresponding to the second generation
device, wherein, the second signature generates on the basis of the motion signature information of the corresponding
motion image, the second signature and the first signature corresponding to the same predetermined time threshold.
[0108] Specifically, in sub-step S301a, the matching device 1 receives the first signature sent by the first generation
device by WIFI, Bluetooth, Infrared, Internet etc. mode, for example, the first signature is generated by the first generation
device on the basis of the motion signature information of the corresponding motion image, in sub-step S301b, the
matching device 1 receives the second signature sent by the second generation device by WIFI, Bluetooth, Infrared,
Internet etc. mode, for example, the second signature is generated by the second generation device on the basis of the
motion signature information of the corresponding motion image, and the second signature and the first signature
corresponding to the same predetermined time threshold. That is, the generation time of the second signature and the
first signature corresponding to two different generation devices, the two signatures are generated in the same prede-
termined period of time.

[0109] More preferably, in sub-step S301b, the matching device 1 acquires the second signature in the signature table
corresponding to the second generation device on the basis of the first signature, wherein the second signature is
generated on the basis of the motion signature information of the corresponding motion image and the second signature
and the first signature corresponding to the same predetermined time threshold. Specifically, in sub-step S301b, the
matching device 1 acquires the corresponding second signature in the signature table on the basis of the first signature
acquired in sub-step S301a and the first signature generation time information etc., the second signature and the first
signature corresponding to the same predetermined time threshold ensures the two signatures are generated in the
same predetermined period of time.

[0110] Here, for example, the signature table stores a predetermined amount or period of time signatures, and the
signatures receive signature sent by corresponding generation device. The signature table can be located in the matching
device 1 or a third-party device connected with the matching device 1 via network.

[0111] More preferably, the method also comprises step S305 (not shown), in step S305, the matching device 1 can
create or update the signature table on the basis of the matching result.

[0112] Specifically, in step S305, the matching device 1 creates or updates the signature table on the basis of the
matching result, such as stores or deletes signature in the signature table. For example, different devices have different
send time, if not match, in step S305, the matching device 1 can store the first signature or the second signature in the
signature table for the future signature matching. If match, depending on the application, in step S305, the matching
device 1 can delete the stored second signature in the signature table, or, still store for the future signature matching,
signatures received in predetermined period of time can be selected in a subsequent match for best match. When
signatures stored in the signature table exceed the predetermined amount, or, the generation time of the signature stored
in the signature table is earlier than the predetermined time, in step S305, the matching device 1 can delete no longer
used signature in accordance with the first in first out or similar rules.

[0113] However, it is understood by those skilled in the art that the above signature table creating or updating method
only by way of example, other existing or potential signature table creating or updating method that applicable to this
invention should belong to the scope of protection of the invention by reference.

[0114] Preferably, in sub-step S301b, the matching device 1 acquires more candidate signatures corresponding to
more candidate devices, wherein the more candidate signatures are generated on the basis of the motion signature
information of the corresponding motion image, and the more candidate signatures and the first signature corresponding
to the same predetermined time threshold, wherein, in step S302, the matching device 1 matches the first signature with
the more candidate signatures respectively on the basis of the motion signature information to acquire the corresponding
more matching results, the method also comprises step S306 (not shown), in step S306, the matching device 1 determines
the best matching result from the more matching results and determines the second generation device corresponding
to the best match result. Specifically, in sub-step S301b, the matching device 1 receives more candidate signatures
respectively sent by the more candidate devices by WIFI, Bluetooth, Infrared, Internet etc. mode on the basis of the
motion signature information of the corresponding motion image through interaction, these candidate signatures and
the first signature corresponding to the same predetermined time threshold, alternatively, in sub-step S301b, the matching
device 1 acquires more candidate signatures from the signature table that respectively corresponding to more candidate
devices, subsequently, in step S302, the matching device 1 matches the first signature with more candidate signatures
respectively to acquire the corresponding more matching results, then, in step S306, the matching device 1 determines
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the best match from the more matching results and determines the corresponding second generation device on the
basis of the best match corresponding signature.

[0115] Preferably, in step S301, the matching device 1 acquires the first signature and the second signature that are
to be matched, wherein the first signature comprises one or more first signature sequences that are generated on the
basis of the motion signature information of the corresponding motion image, in step S302, the matching device 1
matches at least one of the one or more first signature sequences with the second signature to acquire corresponding
candidate matching results, then determines the matching result corresponding to the first signature and the second
signature on the basis of the candidate matching results and predetermined rules.

[0116] Specifically, in step S301, the first signature received by the matching device 1 comprises one or more first
signature sequences, which can be acquired by packet processing the first signature, the packet can be processed by
the first generation device that generated the first signature or the matching device 1.

[0117] Subsequently, in step S302, the matching device 1 matches at least one of the one or more first signature
sequences with the second signature to acquire corresponding candidate matching results. Here, the matching process-
ing including but not limited to parallel matching processing, the serial matching processing. For example, the parallel
matching processing simultaneously matches more first signature sequences with the second signature respectively,
the serial matching processing matches one first signature sequence with the second signature first, then matches the
second first signature sequence with the second signature. When the matching device 1 parallel matching processing
the at least one first signature sequence with the second signature, the matching device 1 may also send the at least
one first signature sequence to other matching devices to make more matching devices perform matching processing
simultaneously, the matching processing time will be shorten. When the matching device 1 serial matching processing
the at least one first signature sequence with the second signature, and the matching device 1 uses "and" mode combine
matching results, if one of the first signature sequences and the second signature not match, in step S302, the matching
device 1 does not need to matching processing other first signature sequences, the matching processing time will be
shorten.

[0118] Then, in step S302, the matching device 1 determines the corresponding matching result of the first signature
and the second signature on the basis of the acquired candidate matching result and the predetermined rules. For
example, if at least one of the candidate matching results match, then the first signature and the second signature match,
if the match amount in the candidate matching results exceeds the predetermined threshold, then the first signature and
the second signature match, if all the candidate matching results match, then the first signature and the second signature
match.

[0119] However, itis understood by those skilled in the art that the above predetermined rules only by way of example,
other existing or potential predetermined rules that applicable to this invention should belong to the scope of protection
of the invention by reference.

[0120] FIG. 4 illustrates a method flow chart of matching motion signature on the basis of motion signature information
according to another preferred embodiment of the present invention. The method also comprises step S403. Refer FIG
4 for the details of the preferred embodiment, specifically, in step S401, the matching device 1 acquires the first signature
that is to be matched and the at least one second signature, wherein the first signature is generated on the basis of the
motion signature information of the corresponding motion image, in step S403, the matching device 1 packets the first
signature to acquire one or more first signature sequences, in step S402, the matching device 1 matches at least one
of the one or more first signature sequences with the second signature on the basis of the motion signature information
to acquire the corresponding candidate matching results, then determines the matching results corresponding to the
first signature and the second signature on the basis of the candidate matching results and the predetermined rules.
Wherein the step S301 is the same or basically the same with the according one shown in FIG. 1, so won’t be covered
again while incorporated herein by reference.

[0121] Instep S403, the matching device 1 packets the first signature to acquire one or more first signature sequences.
Specifically, in step S403, the matching device 1 packets the first signature on the basis of the step S401 acquired the
first signature as well as the predetermined signature sequence length. For example, packet to acquire one or more the
first signature sequences, which may be generated in different motion feature or encoding method, each of the first
signature sequence matching can be separately to acquire candidate matching results respectively, the final matching
result is the combination of more candidate matching results, each matching can be matched in the same or different
matching devices. The final matching result can be the "And", "Or" combination of all candidate matching results. "And"
determines match when all candidate matching results is match, the final matching result is match, "Or" determines
match when one of the candidate matching result is match, the final matching result is match.

[0122] Subsequently, in step S402, the matching device 1 matches at least one of the one or more first signature
sequences with the second signatures on the basis of the motion signature information to acquire the at least one
corresponding candidate matching result, then determines the matching result corresponding to the first signature and
the second signature on the basis of the at least one candidate matching result and predetermined rules.

[0123] Preferably, in step S403, the matching device 1 can also packet the second signature to acquire one or more
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second signature sequences, in step S402, the matching device 1 may match at least one of the one or more first
signature sequences with at least one of the one or more second signature sequences to acquire corresponding candidate
matching result, then determines the matching result corresponding to the first signature and the second signature on
the basis of the candidate matching results and predetermined rules.

[0124] Here, the easiest packet processing is to divide a signature into several sections, which is divided into several
signature sequences, then sectional matching. Each section can generate encoding on the basis of different motion
signature, for example, one signature sequence is generated on the basis of the motion global features, another signature
sequence is generated on the basis of the motion prominent features. The packet processing can also be generated on
the basis of different encodings, for example, one signature sequence encodes on the basis of the motion signature
value, another signature sequence encodes on the basis of the change range or two-valued value. Different signature
sequence can be matched in serial mode, that is to match the first section (one first signature sequence and one second
signature sequence) and match the next section, if the first section not match, the rest sections combined in "And" may
not necessarily match. So the sections with short match searching time can be matched first to avoid the rest time
consuming matching. This coarse-to-fine matching strategy can improve the matching speed.

[0125] In addition, each section matching can be assigned to different matching devices for improving matching speed
and efficiency. In some applications, this approach can also achieve security purpose. For example, device A sends
section 1 to device B for matching the section 1 detected by device B, and device B sends section 2 to device A for
matching the section 2 detected by device A, they match only when the both two match. Thus, matching is divided into
two devices, any device has only one half of the signature and the matching. The device and section combination may
be determined by the predetermined rules, such as the device with the minimum serial number and section 1 etc.
[0126] The software program of the present invention can be implemented by a processor to perform the steps or
functions described hereinabove. Similarly, the software program of the present invention (including associated data
structures) can be stored in the computer-readable recording media, for example, RAM memory, magneto-optical drive
or floppy disk and similar devices. In addition, some steps or functions of the present invention may be implemented in
hardware, such as implementation all steps or functions of the circuit by way of cooperating the processor.

[0127] In addition, part of the present invention may be applied as a computer program product, such as computer
program instruction which can call or provide methods and/or technical solutions according to the invention by operating
the computer when executed by a computer. The program instructions of the present invention calling method may be
stored in fixed or removable recording media, and/or are transmitted in the data flow by radio or other signal bearing
media, and/or stored in the working storage of the running computer equipment in accordance with the program instruc-
tions. Here, one embodiment of the present invention comprises an unit that can be used as a memory for storing
computer program instructions and a processor for executing program instructions, wherein, when the computer program
instructions being executed by the processor, trigger the device running according to the mentioned embodiments
methods and/or technology programs of the present invention.

[0128] For skilled in the art, the present invention is clearly not limited to the details of the exemplary embodiments
above, but without departing from the spirit or essential characteristics of the present invention, the present invention
can be achieved in other specific forms. Therefore, whether from what point of view, the embodiments should be con-
sidered as exemplary and non-limiting, the scope of the present invention is defined by the attached claims rather than
the above descriptions, therefore, the present invention intends to cover the meaning of claims equivalents and all the
changes in the scope. Any reference signs of the claims should not be seen to restrict the referred claims. In addition,
apparently the word "comprise" does not exclude other units or steps, the singular does not exclude the plurality. In the
device claims, more units or devices can be realized through one unit or device by means of software or hardware. The
words like "first", "second" etc. are used to express names but not any particular sequences.

Claims

1. A method for matching signatures on the basis of motion signature information, the method comprising:
Acquiring a first signature and at least one second signature that are to be matched, where the first signature
is generated on the basis of the motion signature information corresponding thereto; and
Matching the first signature and the second signature on the basis of the motion signature information to acquire
a corresponding match result.

2. A method as recited in claim 1, wherein at least one signature is acquired by MEMS sensor detection.

3. A method as recited in claim 1, wherein the at least one first signature is acquired by image detecting device, further
wherein the image detecting device comprises one of: (a) two-dimensional image device and (b) three-dimensional
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image device.
A method as recited in any one of claims 1 through 3, wherein the step of matching comprises:

Matching the first signature and the at least one second signature on the basis of the motion signature information
to acquire at least one corresponding match; and

Determining the match result on the basis of the at least one corresponding match as described and the pre-
determined match threshold.

A method as recited in any one of claims 1 through 3, wherein the step of matching comprises:

Matching the first signature and the at least one second signature as described on the basis of the motion
signature information to acquire at least one corresponding match,

Determining the most matched one on the basis of the at least one corresponding feature matching as the
match result.

A method as recited in any one of claims 1 through 5, wherein, the motion signature information comprises the
motion trajectory information, and wherein the matching is based on one of: (a) image feature of the motion trajectory,
(b) image line segment feature of the motion trajectory and (c) image closed contour of the motion trajectory.

A method as recited in any one of claims 1 through 5, wherein, the motion signature information comprises the
motion trend feature information, and wherein the matching comprises one of:

Matching the first signature and the second signature correspondingly and respectively; and
Detecting and matching the second signature on the basis of the first signature.

A method as recited in any one of claims 1 through 7, wherein the step of matching comprises:

Pre-matching the first signature and the second signature to acquire a pre-match result on the basis of their
auxiliary feature information,

Matching the first signature and the second signature to acquire the corresponding match result on the basis
of the motion feature information and the pre-match result.

A method as recited in claim 8, wherein the auxiliary feature information comprises one of: (a) generation time
information of the signature and (b) generation place information of the signature.

A method as recited in claim 8, wherein the auxiliary feature information comprises generation device information
corresponding to the signature.

A method as recited in any one of claims 1 through 10, wherein the method further comprises pre-treating the first
signature and the second signature to acquire the pre-treated first signature and the second signature, wherein the
step of matching comprises matching pre-treated first signature and the second signature on the basis of the motion
feature information to acquire the corresponding matching result, further wherein the pre-treatment comprises one
of: (a) mapping, (b) decoding and (c) encoding.

A method as recited in any one of claims 1 through 11, the method further comprising packeting the first signature
and the second signature to acquire one or more first sub-signatures and one or more second sub-signatures,
wherein the step of matching comprises:

Matching at least one of the one or more first sub-signatures with at least one of the one or more second sub-
signatures on the basis of the motion signature information to acquire the corresponding candidate matching
results; and

Determining the matching result corresponding to the first signature and the second signature on the basis of
the candidate matching results and predetermined rules.

A method as recited in claim 12, wherein, the step of packeting comprises packeting the first signature and the

second signature on the basis of their generation related information to acquire one or more the first sub-signatures
and one or more the second sub-signatures, wherein the different sub-signatures correspond to different generation
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related information, further wherein the generation related information comprises one of: (a) motion signature infor-
mation of the motion signature and (b) encoding of the motion signature.

A method as recited in claim 12 or 13, wherein the predetermined rules comprise one of:

Determining the matching results on the basis of the weighted sum of all sections candidate matching results; and
Determining the matching results on the basis of the logical combination of all sections candidate matching
results.

A method as recited in any one of claims 12 through 14, wherein the packet processed first signature sequence
and the second signature sequence may be matched by different matching devices.

A matching device for matching signatures on the basis of motion signature information, the device comprising:

An acquisition unit, which acquires a first signature and at least one second signature that are to be matched,
wherein the first signature is generated on the basis of the motion signature information corresponding thereto;
and

A matching unit, which matches the first signature and the second signature on the basis of the motion signature
information for acquisition of the corresponding match result.

A device as recited in claim 16, wherein at least one signature is acquired by MEMS sensor detection.

A device as recited in claim 16, wherein the at least one first signature is acquired by image device detection, and
wherein the image detecting device comprises one of: (a) two-dimensional image device and (b) three-dimensional
image device.

A device as recited in any one of claims 16 through 18, wherein, the matching device comprises one of:

A match unit, which matches the first signature and the at least one second signature on the basis of the motion
signature information for acquisition of the corresponding at least one feature match; and

A determining unit, which determines the matching result on the basis of the at least one feature match and the
predetermined match threshold.

A device as recited in any one of claims 16 through 18, wherein the matching device comprises one of:

A match unit, which matches the first signature and the at least one second signature on the basis of the motion
signature information for acquisition of the corresponding at least one feature match; and
A determining unit, which determines the best match from the at least one feature match as the match result.

A device as recited in any one of claims 16 through 20, wherein the motion signature information comprises the
motion trajectory information, and wherein the matching is based on one of: (a) image feature of the motion trajectory,
(b) image line segment feature of the motion trajectory and (c) image closed contour of the motion trajectory.

A device as recited in any one of claims 16 through 20, wherein the motion signature information comprises the
motion trend feature information, and wherein the matching comprises one of:

Matching the first signature and the second signature correspondingly and respectively; and
Detecting and matching the second signature on the basis of the first signature.

A device as recited in any one of claims 16 through 22, wherein the matching comprises:
Pre-matching the first signature and the second signature to acquire the pre-match result on the basis of their
auxiliary feature information; and
Matching the first signature and the second signature to acquire the corresponding match result on the basis

of the motion feature information and the pre-match result.

A device as recited in claim 23, wherein the auxiliary feature information comprises one of: (a) generation time
information of the signature and (b) generation place information of the signature.
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A device as recited in claim 23, wherein the auxiliary feature information comprises generation device information
corresponding to the signature.

A device as recited in any one of claims 16 through 25, wherein the device further comprises a pre-treatment device
which pre-treats the first signature and the second signature to acquire the pre-treated first signature and the second
signature, and wherein the matching device matches the pre-treated first signature and the second signature on
the basis of the motion feature information to acquire the corresponding matching result, further wherein the pre-
treatment comprises one of: (a) mapping, (b) decoding and (c) encoding.

A device as recited in any one of claims 16 through 26, wherein the device further comprises a packet unit, which
packets the first signature and the second signature to acquire one or more first sub-signatures and one or more
second sub-signatures, and wherein the matching device is configured to:

Match at least one of the one or more first sub-signatures with at least one of the one or more second sub-
signatures on the basis of the motion signature information to acquire the corresponding candidate matching
results; and

Determine the matching result corresponding to the first signature and the second signature on the basis of the
candidate matching results and predetermined rules.

A device as recited in claim 27, wherein the matching device packets the first signature and the second signature
on the basis of their generation related information to acquire one or more the first sub-signatures and one or more
the second sub-signatures, and wherein the different sub-signatures correspond to different generation related
information, further wherein the generation related information comprises one of: (a) motion signature information
of the motion signature and (b) encoding of the motion signature.

A device as recited in claim 27 or 28, wherein the predetermined rules comprises one of:
Determining the matching results on the basis of the weighted sum of all sections candidate matching results; and

Determining the matching results on the basis of the logical combination of all sections candidate matching
results.
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